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ABSTRACT 
Sound wave velocities in tektites and some other 
natural glasses have been measured. For tektites they show 
the same lack of variation as other properties; the com- 
pressional wave velocities vary by only about 6 $. The 
other natural glasses shuw slightly greater variations. 
This indicates the relative ordering of the internal 
structures. 
origin of the tektities. 
It is a further indication of the unity of 
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In order to see if any significant variation from one 
tektite field to another exists, and to compare tektites 
with some other glasses, sound wave velocities of compress- 
ional and surface waves have been measured in eleven 
representative tektites and five samples of other naturally 
occuring glasses, and densities obtained by Jolly balance. 
The experimental apparatus consisted of two electro- 
mechanical transducers of lead zirconate titanate mounted 
in a stand in such a way that one acted as the source and 
the other as a receiver of a mechanical pulse, when the 
sample was placed between them. A pulse from a double 
pulse generator was applied to the first of these, and the 
signal from the receiving transducer was amplified aad 
displayed using an oscilloscope. 
a plug-in time delay generator that allowed the direct 
measurement of the time associated with particular segments 
of the observed waveforms. The double pulse feature was 
used to null the source after one pulse. 
This was equipped with 
The tektites were selected from the holdings of 
Professor Alvin J. Cohen at the University of Pittsburgh, 
mainly on the basis of size. Usually at least 3 cm. was 
required for meaningful results for compressional waves 
because a smaller sample would allow the signal to be lost 
in the radiation noise at the start of the sweep on the 
oscilloscope. The surface condition, homogeneity and 
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shape were also important considerations in the selection 
of samples. That is to say, large spheroids with smooth 
surfaces and few vesicles or inclusions were favored. The 
glasses were selected similarly. 
completely non-descmctive. 
which are then summarized in Table 2 and plotted in Figure 
The experiments were 
Table 1 presents the results 
L. 
The shear wave velocities should be about 3-7$ faster 
than the surface wave velocites (Knopoff, l932), and this 
was used to compute the shear velocity ( p )  for Table 2. 
Poisson's ratio. was computed by the formula 
using the above B values. 
indicate the relative rigidity of the sample and no 
This was done only as a way to 
rigorous interpretation should b.e placed on these values, 
because, strictly speaking, an assumption of Poisson's 
ratio is made in the 6% increment. For this reason, only 
the average value so determined for u is included in Figure 
1. In the case of the Moldavites and Darwin glass, a 
few of the compressional velocities may have been slightly 
slowed due to having measured the rod velocity, since these 
samples are about three times longer in the dimension 
measured than in the other dimensions. Additionally, it 
is considered likely that the compressional velocities 
found for the Moldavites from Radomilice may be l o w  due 
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to the small size of the samples. 
that the first lobe that could be picked out of the initial 
That is, it is likely 
background on the oscilloscope was possibly the second 
lobe of the signal, so these determinations were eliminated 
from the velocities in Table 2. Tne surface wave vel- 
ocities experience considerable scatter but the method 
of determining the distance fDr these waves was imprecise, 
and it could be questioned whether the acutal path of 
the wave was found. 
a thin flexible wire around the sample until a minimum 
This distance was measured by fitting 
length was found. This uncertainty is reflected in estimated 
maximum velocity error. 
CONCLUSIONS 
A s  can be seen in Table 2, t5e velocities iri the 
tektites are similar to those ir, the other natural terres- 
trial glasses except that the velocity in obsidiazl is 
slightly higher. The Velocities in the Other materials 
are higher still, but not remarkably so. 
The densities in the tektites are more colstant 
than in the other natural glasses and materials, but 
there is a rather poorly defined direct dependerce 
between density and velocity. That is to say, in general, 
the greater the density, the higher the velocity. 
The average value of Poisson's ratio shows that 
tektite glass apparently is more rigid than the other 
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natural glasses, granite or upper mantle material, but 
less rigid than obsidian or fused silica, although it is 
quite variable and the e velocities used in computing 
these were determined as stated above. The other natural 
glasses seem to be more variable than the tektites, note 
Figure 1. 
These results probably indicate the relative orderir-g 
of the internal structures of the tektites and Gie otker 
samples. The results show, as would be expected, the same 
lack of variation from one type of tektite to another, 
as other properties, such as chemical composition or 
other density determinations (0' Keefe, 1963). The compress- 
ional velocities vary by only about 6$. 
to the same unity of origin noted by King (1964). 
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Tabla 1 
Measured Seismic Velocities and Densities 
* 
No Locality D i s t a n c e ( m , m .  1 V eloc i t dkudeeo l* 
a r e s s i o n  Surface Comaression Surface 
TEKTITES 
P h i l i m i n i t e s  
1. Q.S. H a t .  Museum 
1 9 4  (lsabella) 
2. U.S. Nat. Museum 
1972 
Indochinites 
3 .  I l e  Tan Hai 
4. Borneo 
Fm ldav i t e8 
Boheniia (CS) 
6 . ( Radami l i c e  ) 
7, (Radarnilice) 
8. (Radarnilice) 
9. 
10 
11 
12 
13 
14. 
15. 
16 . 
42.3 
34 e 7  
51.0 
32.3 
45.8 
- 
41.3 
26.6 
UAmericanite* nla sa 
(Peru) 
c 116 34.8 
34.8 
c 117 33.2 
Aouelloul Crater Glaae 
0368 28.8 
Darwin Glass 
C78 42 .IC 
Libyan Desert Glasa 
(32 44. 1 
2.39 
2.39 
2.36 
2.38 
2j+1 
2.33 
2.30 
2.30 
2.37 
2.37 
2,36 
2-36 
2.32 
2.33 
2.33 
2.33 
2.33 
2.06 
2.06 
2.19 
* The estimated maximmi veloci ty  errors are less than .2 kIn/sea f o r  P waves and 
approximately .2 km/rsc for surface waves. 
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Table 2 
h l l b U l  &h88 
a h a 8  
Libyan Derert 
gh6S 
Obsidian+* 
Fused b r t o  
Westerly granite 
Average g r m L  t e 
( a t  aurfaoo) 
(at 33 h.) 
Upper Fant le 
5 048 2.93 
5.70 3.22 
5.90 
5 076 2.98 
5 096 
7.75 
3.16' 
3 . 01. 
2.47+ 
3.11+ 
3 054 
3 075 
3.23 
3.36 
4.5 
ratio 
232 
279 
.362 
.262 
185 
0 1 6  
2-70 
. 267 
269 
Poisson's densi y 
dJ 
2.25 
2.33 
2.06 
2.06 
2.19 
2 040 
2.2 
2.66 
2.6- 
2.7 
3.32 
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